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1. General Information 
 
 
A solution of 2 wt % TPGS-750-M/H2O was prepared by dissolving TPGS-750-M in 
degassed HPLC grade water from Fisher Chemical. The resulting solution is stored under 
argon. The synthesis of TPGS-750-M has been described previously in detail and is 
available from Sigma-Aldrich (catalog #763896 (wax)). 18-Crown-6 is commercially 
available from Sigma-Aldrich (catalog #186651). Perfluoro-1-butanesulfonyl fluoride is 
also commercially available from Sigma-Aldrich (catalog #319732). Certified Grade 1-
propanol was purchased from Fisher Chemical. All commercially available starting 
alcohols were purchased from Sigma-Aldrich or Fisher Chemical. They were used without 
further purification.  
 
Silica Gel 60 F254 plates (Merck, 0.25nm) were used for thin layer chromatography 
(TLC). Flash chromatography was done with either an IsoleraTM One 3.0 Biotage or a 
standard glass column using Silica Gel 60 (EMD, 40-63 μm). 1H and 13C NMR spectra 
were recorded at 25  °C on either a Varian Unity Inova 500 MHz or a Varian Unity Inova 
600 MHz spectrometer in CDCl3 with residual CHCl3 (1H = 7.26 ppm, 13C = 77.16 ppm) 
as internal standard. Chemical shifts are reported in parts per million (ppm). The data 
presented will be reported as follows; chemical shift, multiplicity (s = singlet, bs = broad 
singlet, d = doublet, dd = doublet of doublet, t = triplet, q = quartet, quin = quintet, m = 
multiplet), coupling constant (if applicable) and integration. HRMS data were recorded on 
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All of the alcohols were protected using a modified literature procedure1. A round 
bottom flask under argon was charged with diphenylmethylchlorosilane to which THF was 
added. The resulting mixture was cooled to 0 °C. Triethylamine was added to the flask 
followed by a slow addition of a solution of the alcohol in THF over a period of 3 min, 
resulting in a heterogeneous mixture. The reaction was allowed to warm to rt. The reaction 
progress was monitored by TLC, and upon completion (3-12 h) the reaction solvent was 
evaporated under reduced pressure. The resulting crude mixture was diluted with ethyl 
ether and water. The aqueous layer was extracted with ethyl ether and the combined 
organic layers were washed with brine and dried over anhydrous Na2SO4. The solvent 
was removed under reduced pressure. The crude mixture was purified by flash 
chromatography. 
3.  General procedure for the protection of various SiR3 ethers 
 
 
 All other silyl ethers screened for selectivity were synthesized using a modified 
literature procedure. A round bottom flask under argon was charged with silyl chloride to 
which was added THF. To the resulting mixture was added imidazole followed by a 
solution of the alcohol in THF over a period of 3 min, resulting in a heterogeneous mixture. 
The reaction progress was monitored by TLC, and upon completion (1-6 h) the reaction 
solvent was evaporated under reduced pressure. The resulting crude mixture was diluted 
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with ethyl ether and water. The aqueous layer was extracted with ethyl ether and the 
combined organic layers were washed with brine and dried over anhydrous Na2SO4. The 
solvent was removed under reduced pressure. The crude mixture was purified by flash 
chromatography (10% Et2O in hexanes).  
 
 




To a reaction vial equipped with a magnetic stir bar was added 18-crown-6 (53 mg, 
0.20 mmol, 1.00 equiv). To this was added ethanol (0.27 mL) and HPLC water (0.53 mL) 
for a final concentration of 0.25 M. The mixture was stirred at 45 °C giving a clear, 
homogeneous solution. To this was added 1a (70.5 mg, 0.20 mmol, 1.00 equiv) dropwise 
via microliter syringe, resulting in a heterogeneous mixture. The reaction progress was 
monitored by TLC, and upon complete consumption of starting material the vial was 
brought to rt, then diluted with ethyl ether (2.00 mL). This was shaken and allowed to 
separate, and the organic layer removed via pipet and filtered over a pad of anhydrous 
Na2SO4 into a round bottom flask. This extraction was repeated an additional two times, 
and the combined organics were concentrated in vacuo to give a crude oil. This was 
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  To a reaction vial equipped with a magnetic stir bar was added the DPMS ether 
(0.20 mmol, 1 equiv). To this was added a solution of 2 wt % TPGS 750-M/ H2O (0.85 
mL) and propanol (0.15 mL). Perfluoro-1-butanesulfonylfluoride (12.1 mg, 0.04 mmol, 
0.20 equiv) was added via microliter syringe resulting in a heterogeneous mixture. The 
reaction progress was monitored by TLC. Upon complete consumption of starting material 
(6-24 h), the reaction was allowed to cool to rt, then diluted with ethyl ether (2.0 mL). The 
vile was shaken and the solution was allowed to separate. This extraction was repeated 
an additional two times and the combined organics were concentrated in vacuo to give a 
crude oil. This was purified by column chromatography to give the pure product.  
 
6. Recycle study  
 
The initial reaction was set up according to the general procedure (5) stated above. 
Upon completion of the reaction, the reaction mixture was extracted three times with 
MTBE in flask (0.6 mL total). The organic extractions were placed in a flask and reduced 
under pressure. The crude product was purified via a plug of silica with a mixture of 
EtOAc/hexanes to provide the desired product.   
The surfactant solution was then charged with additional DPMS alcohol (0.25 mmol) 
and 10 mol % perfluoro-1-butanesufonylfluoride. The reaction was sealed and allowed to 




20 mol % R-SuFEx
2 wt% TPGS 750-M/H2O
15 % v/v n-PrOH [0.5 M]
 50 oC,  [R = C4F9-]
ODPMS OH
1a 1b
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E Factor Calculation: 
  
Density of MTBE: 0.74/g/mL 𝐸	𝐹𝑎𝑐𝑡𝑜𝑟 = 𝑊𝑎𝑠𝑡𝑒	(𝑚𝑔)𝑃𝑟𝑜𝑑𝑢𝑐𝑡	(𝑚𝑔) 
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7. Analytical data for silyl ether-protected products  
 




1H NMR (500 MHz, CDCl3) δ 7.62-7.59 (dd, 4H), 7.44-7.36 (m, 6H), 5.11-5.06 (m, 1H), 
3.79-3.69 (m, 2H), 2.04-1.87 (m, 2H), 1.7 (s, 3H) 1.65-1.55 (m, 2H), 1.60 (s, 3H) 1.44-
1.36 (m, 1H) 1.34-1.26 (m, 1H) 1.18-1.10 (m, 1H) 0.85 (d, J = 6.6 Hz 3H) 0.65 (s, 3H); 
13C NMR (126 MHz, CDCl3) δ 136.45, 134.47, 131.20, 129.86, 127.95, 125.00, 61.92, 
39.79, 37.30, 29.25, 25.86, 25.59, 19.68, 17.78, -2.88. Yield: 89%, 4 h; colorless liquid. 
Rf: 0.80 (25% Et2O in hexanes). Chemical Formula: C23H32OSi EI-MS [M+] Calcd: 





1H NMR (500 MHz, CDCl3) δ 7.62 – 7.59 (m, 4H), 7.47 – 7.36 (m, 7H), 6.95 (d, J = 7.6 
Hz, 1H), 6.90 (d, J = 7.6 Hz, 1H), 3.77 (t, J = 6.4 Hz, 2H), 2.87 – 2.82 (m, 2H), 2.52 (s, 
3H), 2.05 – 1.98 (m, 2H), 0.65 (s, 3H).13C NMR (126 MHz, CDCl3) δ 161.32, 157.86, 
136.57, 136.34, 134.49, 129.89, 127.96, 120.54, 119.70, 63.07, 34.90, 32.88, 24.69, -
O Si
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2.91. Yield: 91%, 4 h; brown oil. Rf: 0.34 (15% EtOAc/hexanes). Chemical Formula: 






1H NMR (500 MHz, CDCl3) major isomer:  δ 7.61 – 7.59 (m, 4H), 7.40 – 7.36 (m, 6H), 
4.85 (ddq, J = 9.7, 7.1, 1.4 Hz, 2H), 3.89 (ddd, J = 11.2, 6.2, 1.4 Hz, 1H), 3.72 (ddd, J = 
7.5, 4.0, 1.4 Hz, 1H), 3.63 (ddd, J = 11.2, 8.3, 1.3 Hz, 1H), 1.69 (d, J = 1.7 Hz, 3H), 1.64 
(d, J = 1.3 Hz, 3H), 1.07 (d, J = 1.4 Hz, 3H), 1.01 (d, J = 1.3 Hz, 3H), 0.81 (ddd, J = 8.3, 
4.2, 1.3 Hz, 1H), 0.64 (d, J = 1.4 Hz, 3H).13C NMR (126 MHz, CDCl3) mixture of isomers: 
136.58, 134.66, 134.55, 134.53, 134.14, 132.84, 129.82, 129.80, 127.92, 127.87, 123.89, 
119.58, 77.41, 77.16, 76.91, 64.38, 61.30, 34.99, 30.81, 28.95, 28.68, 26.31, 25.86, 
25.78, 22.78, 22.45, 21.57, 18.61, 18.39, 15.62, -2.65, -2.71.Yield:  85%, 4 h; colorless 
oil. Rf:  0.65 (10% EtOAc/hexanes). Chemical Formula:  C23H30OSi EI-MS [M+] Calcd: 


















1H NMR (600 MHz, CDCl3) δ 7.64 – 7.62 (m, 4H), 7.43 – 7.41 (m, 2H), 7.40 – 7.38 (m, 
4H), 7.34 (d, J = 7.6 Hz, 2H), 7.31 – 7.29 (m, 2H), 7.22 (td, J = 7.0, 1.5 Hz, 1H), 6.58 (dd, 
J = 15.9, 1.8 Hz, 1H), 6.31 – 6.27 (m, 1H), 4.42 (dd, J = 5.5, 1.8 Hz, 2H), 0.69 (s, J = 1.5 
Hz, 3H).13C NMR (151 MHz, CDCl3) δ 139.76, 138.65, 137.20, 133.09, 132.70, 131.29, 
131.19, 130.71, 130.21, 129.23, 67.06, -0.00.	 Yield: 85%, 6 h; colorless oil. Rf: 0.33 










1H NMR (500 MHz, CDCl3) δ 7.90 – 7.86 (m, 2H), 7.69 – 7.66 (m, 4H), 7.41 – 7.39 (m, 
8H), 4.63 (s, 2H), 2.59 (s, 3H), 0.77 (s, 3H). 13C NMR (126 MHz, CDCl3) δ 171.11, 137.19, 
134.63, 134.13, , 131.84, 130.22, 130.04, 129.70, 128.38, 128.07, 127.86, 51.77, 26.77, 
-1.08. Yield: 69% 3 h; yellow oil. Rf:  0.65 (15 % EtOAc/hexanes). Chemical Formula:  
C24H22O2Si EI-MS [M+] Calcd:  370.1389; found: 370.1384.	








1H NMR (500 MHz, CDCl3) δ 7.63-7.61 (dd, 4H), 7.45-7.37 (m, 6H), 7.14-7.13 (d, 1H), 
7.09-7.05 (t, 1H) 6.86-6.85 (d, 1H) 4.87 (s, 2H), 3.86 (s, 3H), 3.75 (s, 3H), 0.70 (s, 3H). 
13C NMR (126 MHz, CDCl3) δ 152.43, 136.11, 134.74, 134.54, 129.97, 129.16, 128.00, 
124.07, 120.14, 111.53, 60.75, 60.65, 55.92, -2.86. Yield:  96% 4 h; colorless oil. Rf: 0.33 
(15% Et2O in hexanes). Chemical Formula: C22H24O3Si EI-MS [M+] Calcd: 364.1494; 






1H NMR (500 MHz, CDCl3) δ 7.60 (m, J = 6.7, 5.2, 1.5 Hz, 4H), 7.41 – 7.34 (m, 6H), 5.83 
(ddd, J = 17.0, 10.4, 6.5 Hz, 1H), 5.08 (dt, J = 17.2, 1.5 Hz, 1H), 5.01 (ddd, J = 10.4, 1.7, 
1.1 Hz, 1H), 4.20 – 4.15 (m, 1H), 1.51 – 1.45 (m, 1H), 1.34 – 1.15 (m, 7H), 0.84 (t, J = 7.1 
Hz, 3H), 0.65 (s, 3H). 13C NMR (126 MHz, CDCl3) δ 141.41, 136.94, 136.86, 134.69, 
134.63, 129.86, 129.83, 127.91, 127.89, 114.42, 74.84, 37.98, 31.93, 24.93, 22.79, 14.23, 
O Si
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-1.97. Yield: 89%, 8 h; colorless liquid. Rf:  0.42 (hexanes). Chemical Formula:  






1H NMR (500 MHz, CDCl3) δ 7.87 – 7.84 (m, 2H), 7.62 – 7.59 (m, 4H), 7.43 – 7.34 (m, 
8H), 3.91 – 3.88 (t, 2H), 2.70 (t, J = 6.9 Hz, 2H), 2.57 (s, 3H), 0.67 (s, 3H). 13C NMR (126 
MHz, CDCl3) δ 197.50, 136.01, 135.84, 134.51, 131.86, 130.10, 130.03, 128.85, 128.29, 
128.07, 81.35, 62.01, 26.73, 23.87, -2.84. Yield:  76%, 4 h; yellow oil. Rf:  0.27 (15% 






1H NMR (600 MHz, CDCl3) δ 8.26 (s, 2H), 7.54 (ddd, J = 6.8, 4.0, 1.6 Hz, 5H), 7.40 – 
7.36 (m, 2H), 7.33 (qd, J = 7.1, 1.3 Hz, 6H), 7.15 (dd, J = 7.2, 1.7 Hz, 1H), 4.68 (s, 2H), 
3.82 – 3.79 (m, 4H), 1.71 – 1.67 (m, 2H), 1.65 – 1.61 (m, 4H), 0.60 (s, 3H). 13C NMR (126 
MHz, CDCl3) δ 160.83, 157.40, 138.38, 135.72, 135.10, 134.39, 129.91, 129.89, 128.72, 
127.92, 127.82, 127.70, 121.75, 63.34, 44.94, 25.83, 24.93, -2.94.	 Yield:  85%, 4 h; 
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colorless oil. Rf:  0.30 (7.5% EtOAc/hexanes). Chemical Formula: C29H31ON3Si EI-MS 
[M+] Calcd:  465.2236; found:  466.2315 [M+H]+. 
 




1H NMR (500 MHz, CDCl3) δ 7.63-7.61 (dd, J = 6.4 Hz,  4H), 7.45-7.37 (m, 6H), 6.84 (s, 
J = 0.9 Hz, 1H), 6.75 (d, J = 1.0 Hz, 2H), 5.94 (s, 2H), 4.69 (s, J = 0.7 Hz, 2H) 0.69 (s, 
3H). 13C NMR (126 MHz, CDCl3) δ 147.75, 146.81, 135.93, 134.76, 134.54, 130.05, 
128.05, 120.03, 108.12, 107.69, 101.02, 65.39, -2.74. Yield:  83%, 4 h; colorless liquid. 
Rf: 0.30 (10% Et2O/hexanes). Chemical Formula:  C21H20O3Si EI-MS [M+] Calcd: 






1H NMR (500 MHz, CDCl3) δ 7.62 (dd, J = 6.4, 1.6 Hz, 3H), 7.55 – 7.53 (m, 1H), 7.43 – 
7.38 (m, 6H), 7.35 – 7.29 (m, 3H), 7.20 (m, 3H), 5.42 (m, 1H), 4.30 – 4.27 (d, 2H), 2.70 
(t, J = 9.6, 6.9 Hz, 2H), 2.30 – 2.27 (d, 2H), 1.59 (s, 3H), 0.66 (s, 3H). 13C NMR (126 MHz, 
CDCl3) 142.32, 137.55, 136.33, 134.57, 134.15, 129.90, 128.44, 127.97, 125.90, 124.16, 
60.62, 41.51, 34.45, 16.61, -2.57. Yield: 78%, 5 h; colorless oil. Rf:  0.40 (10% 
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1H NMR (500 MHz, CDCl3) δ 7.65-7.52 (dd, 4H), 7.47-7.39 (m, 6H), 7.30-7.27 (t, 2H), 
7.21-7.17 (m, 3H), 3.78-3.75 (t, 2H), 2.75-2.71 (t, J = 7.7Hz, 2H), 1.96-1.89 (m, 2H)  0.69 
(s, 3H). 13C NMR (126 MHz, CDCl3) δ 142.19, 136.34, 134.48, 129.91, 128.58, 128.00, 
127.98, 125.81, 62.86, 34.26, 32.22, -2.90. Yield:  87%, 3 h; colorless liquid. Rf: 0.80 
(25% Et2O in hexanes). Chemical Formula: C22H24OSi EI-MS [M+] Calcd:  332.1596; 






1H NMR (500 MHz, CDCl3) δ 7.61 – 7.58 (m, 4H), 7.39 (m, 6H), 6.72 (d, J = 7.8 Hz, 1H), 
6.66 (d, J = 1.7 Hz, 1H), 6.60 (dd, J = 8.0, 1.6 Hz, 1H), 5.91 (s, 2H), 5.38 (td, J = 6.5, 1.5 
Hz, 1H), 4.26 (d, J = 6.5 Hz, 2H), 2.62 – 2.58 (m, 2H), 2.22 (dd, J = 9.7, 6.5 Hz, 2H), 1.55 
(s, 3H), 0.64 (s, 3H). 13C NMR (126 MHz, CDCl3) δ 147.62, 145.68, 137.39, 136.28, 
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136.15, 134.56, 129.91, 127.96, 124.22, 121.14, 108.95, 108.23, 100.86, 60.59, 41.77, 
34.15, 16.58, -2.59. Yield:  82%, 4 h; colorless oil. Rf:  0.32 (5% EtOAc/hexanes). 





1H NMR (500 MHz, CDCl3) δ 7.54 (d, J = 7.4 Hz, 4H), 7.39 (m, 11H), 7.27 (s, 2H), 7.24 
(s, 1H), 7.18 (t, J = 7.3 Hz, 2H), 4.53 (p, J = 6.2 Hz, 1H), 4.35 (s, 1H), 3.47 (td, J = 6.2, 
2.3 Hz, 2H), 2.95 (td, J = 6.3, 2.3 Hz, 2H), 0.60 (s, 3H). 13C NMR (126 MHz, CDCl3) δ 
142.40, 135.74, 134.39, 130.09, 128.52, 128.48, 128.05, 127.58, 127.19, 78.62, 63.55, 
62.39, -2.48. Yield:  77%, 12 h; colorless oil. Rf: 0.32 (15% Et2O/hexanes). Chemical 







1H NMR (500 MHz, CDCl3) δ 7.61 (dd, J = 6.3, 1.3 Hz, 4H), 7.45 – 7.36 (m, 6H), 5.42 – 
5.37 (m, 1H), 5.06 – 5.01 (m, 1H), 4.24 (dt, J = 6.7, 1.1 Hz, 2H), 1.97 (tq, J = 9.7, 5.0, 3.6 
Hz, 4H), 1.71 (s, J = 1.2 Hz, 3H), 1.65 (s, J = 1.5 Hz, 3H), 1.55 (s, J = 3.0 Hz, 3H), 0.66 
(s, J = 0.9 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 138.46, 136.29, 134.57, 131.97, 129.88, 
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127.96, 124.61, 124.04, 60.27, 32.31, 26.78, 25.80, 23.57, 17.76, -2.59. Yield:  81%, 4 
h; colorless oil. Rf: 0.35 (10% Et2O/hexanes). Chemical Formula: C23H30OSi EI-MS [M+] 






1H NMR (500 MHz, CDCl3) δ 9.01 (d, J = 2.8 Hz, 1H), 8.31 (dd, J = 9.1, 2.8 Hz, 1H), 7.60 
– 7.57 (m, 4H), 7.43 – 7.39 (m, 2H), 7.38 – 7.34 (m, 4H), 6.73 (d, J = 9.1 Hz, 1H), 4.57 – 
4.54 (m, 2H), 4.08 – 4.06 (m, 2H), 0.67 (s, 3H). 13C NMR (126 MHz, CDCl3) δ 167.06, 
144.81, 135.74, 134.48, 133.97, 130.10, 128.04, 111.54, 76.91, 68.68, 61.87, -2.82. 
Yield: 79%, 4 h; yellow oil. Rf: 0.35 (25% EtOAc/hexanes). Chemical Formula:  








1H NMR (500 MHz, CDCl3) δ 7.63 – 7.59 (m, 4H), 7.44 – 7.41 (m, 2H), 7.40 – 7.36 (m, 
4H), 7.35 – 7.33 (d, 2H), 7.23 (d, J = 7.5, 0.8 Hz, 2H), 4.77 (s, 2H), 3.76 (t, J = 6.0 Hz, 
2H), 2.49 (t, J = 7.0 Hz, 2H), 1.83 – 1.78 (m, 2H), 0.91 (s, 9H), 0.65 (s, 3H), 0.08 (s, 6H). 
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13C NMR (126 MHz, CDCl3) δ 140.21, 135.84, 134.53, 131.58, 130.08, 128.07, 126.39, 
105.16, 89.72, 80.81, 77.41, 77.16, 76.90, 65.15, 61.80, 31.93, 26.12, 15.99, -2.78, -5.14. 
Yield: 94%, 4 h; colorless oil. Rf:  0.32 (4% EtOAc/hexanes). Chemical Formula: 





1H NMR (500 MHz, CDCl3) δ 7.59 – 7.53 (m, 4H), 7.39 – 7.32 (m, 6H), 3.69 (dd, J = 6.9, 
4.4 Hz, 2H), 3.65 (dt, J = 6.3, 3.2 Hz, 2H), 1.60 (tt, J = 5.2, 2.9 Hz, 4H), 1.04 (s, J = 2.4 
Hz, 21H), 0.62 (s, J = 2.6 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 134.32, 129.71, 127.80, 
63.47, 63.38, 63.18, 29.54, 29.10, 18.03, 12.00, -3.05. Yield:  81%, 3 h; light yellow oil. 
Rf:  0.45 (100% hexanes). Chemical Formula:  C26H42O2Si2 EI-MS [M+] Calcd:  
442.2723; found:  442.2720. 
 





1H NMR (500 MHz, CDCl3) δ 7.57 – 7.55 (m, 4H), 7.38 – 7.33 (m, 6H), 3.69 (t, J = 6.3 
Hz, 2H), 3.57 (t, J = 6.2 Hz, 2H), 1.61 – 1.53 (m, 4H), 0.85 (s, 9H), 0.61 (s, 3H), 0.00 (s, 
6H). 13C NMR (126 MHz, CDCl3) δ 136.40, 134.48, 129.88, 127.96, 63.56, 63.14, 29.41, 
29.22, 26.12, 18.49, -2.88, -5.13. Yield:  77%, 4 h; light yellow oil.  Rf:  0.42 (100% 
hexanes).  Chemical Formula:  C23H36O2Si2 EI-MS [M+] Calcd:  400.2254; found:  
400.2254. 









1H NMR (500 MHz, CDCl3) δ 7.68 (dd, J = 7.9, 1.6 Hz, 4H), 7.43 – 7.36 (m, 6H), 5.09 
(dddd, J = 7.1, 5.7, 2.9, 1.4 Hz, 1H), 3.73 – 3.67 (m, 2H), 1.99 – 1.92 (m, 2H), 1.68 (q, J 
= 1.3 Hz, 3H), 1.64 – 1.59 (m, 5H), 1.38 – 1.29 (m, 2H), 1.16 – 1.11 (m, 1H), 1.05 (s, 9H), 
0.84 (d, J = 6.5 Hz, 3H). 13C NMR (151 MHz, CDCl3) δ 135.57, 134.17, 131.03, 129.47, 
127.56, 124.91, 62.20, 39.63, 37.17, 29.05, 26.87, 25.72, 25.49, 19.61, 19.21, 17.65. 
Yield:  68%, 8 h; colorless oil. Rf:  0.75 (10% EtOAc/hexanes). Chemical Formula:  












1H NMR (600 MHz, CDCl3) δ 5.10 (m, 1H), 3.74 – 3.68 (m, 2H), 2.02 – 1.93 (m, 2H), 1.68 
(d, J = 1.4 Hz, 3H), 1.61 – 1.57 (m, 6H), 1.37 – 1.31 (m, 2H), 1.16 (dtd, J = 9.5, 5.9, 5.1, 
2.1 Hz, 1H), 1.07 – 1.05 (m, 20H), 0.89 (d, J = 6.5 Hz, 3H). 13C NMR (151 MHz, CDCl3) 
δ 131.19, 125.08, 105.18, 61.84, 40.24, 37.41, 29.30, 25.67, 19.85, 18.20, 17.78, 12.19. 
O Si
O Si
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Yield:  94%, 4 h; colorless oil. Rf:  0.75 (10% EtOAc/hexanes). Chemical Formula:  








1H NMR (500 MHz, CDCl3) δ 5.09 (ddq, J = 8.4, 5.5, 1.4 Hz, 1H), 3.64 – 3.57 (m, 2H), 
1.97 (tq, J = 14.8, 7.6 Hz, 2H), 1.68 (s, J = 1.5 Hz, 3H), 1.60 (s, J = 1.3 Hz, 3H), 1.58 – 
1.50 (m, 2H), 1.37 – 1.30 (m, 2H), 1.19 – 1.12 (m, 1H), 0.88 (d, J = 6.6 Hz, 3H), 0.11 (s, 
9H). 13C NMR (126 MHz, CDCl3) 131.25, 125.01, 61.07, 39.96, 37.38, 29.35, 25.87, 
















1H NMR (500 MHz, CDCl3) δ 5.10 (tp, J = 7.0, 1.4 Hz, 1H), 3.67 – 3.60 (m, 2H), 2.02 – 
1.93 (m, 4H), 1.68 (s, 3H), 1.60 (s, 3H), 1.57 – 1.54 (m, 3H), 1.33 (m, 2H), 1.19 – 1.12 
(m, 1H), 0.89 (s, 9H), 0.05 (s, 6H). 13C NMR (126 MHz, CDCl3) δ 131.22, 125.05, 61.62, 
40.10, 37.37, 29.28, 26.13, 25.87, 25.65, 19.79, 18.50, 17.79, -5.11. Yield: 84%, 4 h; 
colorless oil. Rf:  0.75 (10% EtOAc/hexanes). Chemical Formula:  C16H34OSi EI-MS [M+] 
Calcd:  270.2379; found:  270.2376. 
O Si
O Si










1H NMR (500 MHz, CDCl3) δ 7.38 – 7.34 (m, 2H), 7.31 – 7.26 (m, 2H), 7.22 – 7.18 (m, 
1H), 6.57 (dd, J = 15.7, 2.0 Hz, 1H), 6.27 (dtd, J = 15.9, 5.1, 0.9 Hz, 1H), 4.34 (dt, J = 5.1, 
1.2 Hz, 2H), 0.93 (d, J = 0.9 Hz, 9H), 0.10 (d, J = 0.9 Hz, 6H). δ 13C NMR (126 MHz, 
CDCl3) δ 133.36129.46, 129.18, 128.49, 127.29, 126.37, 63.89, 25.98, 18.47, -5.13. 










1H NMR (500 MHz, CDCl3) δ  7.40 – 7.37 (m, 2H), 7.33 – 7.29 (m, 2H), 7.24 – 7.20 (m, 
1H), 6.65 (dd, J = 15.7, 2.1 Hz, 1H), 6.33 – 6.27 (m, 1H), 4.44 (dd, J = 4.8, 1.9, 0.8 Hz, 
2H), 1.20 – 1.14 (m, 3H), 1.12 – 1.09 (d, 18H). δ 13C NMR (126 MHz, CDCl3) δ 137.41, 
129.52, 129.19, 128.63, 127.35, 126.52, 64.07, 18.20, 12.24. Yield:  89%, 3 h; colorless 
  20 
liquid Rf:  0.75 (5% EtOAc/hexanes). Chemical Formula:  C13H30OSi EI-MS [M+] Calcd.  







1H NMR (500 MHz, CDCl3) δ 7.36 (t, J = 7.7 Hz, 1H), 6.85 (dd, J = 7.7, 2.7 Hz, 2H), 3.53 
(t, J = 6.5 Hz, 2H), 2.71 – 2.67 (m, 2H), 2.41 (s, 3H), 1.86 – 1.82 (m, 2H), -0.01 (s, 9H). 
13C NMR (126 MHz, CDCl3) δ 161.70, 158.17, 136.92, 120.88, 62.53, 35.24, 33.31, 
26.44, 24.98, -0.00. Yield:  86% 4 h; light yellow oil. Rf: 0.34 (10% EtOAc/hexanes). 














1H NMR (500 MHz, CDCl3) δ 7.46 (t, J = 7.6 Hz, 1H), 6.95 (dd, J = 7.6, 2.2 Hz, 2H), 3.66 
(t, J = 6.4 Hz, 2H), 2.83 – 2.79 (m, 2H), 2.52 (s, 3H), 1.96 – 1.90 (m, 2H), 0.90 (s, 9H), 
0.04 (s, 6H). 13C NMR (126 MHz, CDCl3) δ 161.72, 158.19, 136.90, 120.86, 119.98, 
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62.55, 35.25, 33.31, 25.00, 16.98, -0.00, -2.31. Yield:  89% 4 h; light yellow oil. Rf: 0.36 







1H NMR (600 MHz, CDCl3) δ 7.71 – 7.68 (m, 1H), 7.65 – 7.63 (m, 4H), 7.38 – 7.33 (m, 
5H), 7.24 (s, 1H), 6.91 (dd, J = 14.2, 7.6 Hz, 2H), 3.70 (t, J = 6.3 Hz, 2H), 2.85 – 2.82 (m, 
2H), 2.49 (s, 3H), 1.99 – 1.94 (m, 2H), 1.04 (s, 9H). 13C NMR (151 MHz, CDCl3) δ 161.27, 
157.68, 136.42, 134.77, 133.95, 129.59, 127.67, 120.38, 119.57, 63.30, 34.70, 32.75, 
26.85, 24.49, 19.21. Yield:  83%, 12 h; light yellow oil. Rf:  0.32 (10% EtOAc/hexanes). 









1H NMR (500 MHz, CDCl3) δ 7.44 (t, J = 7.6 Hz, 1H), 6.93 (dd, J = 9.7, 7.7 Hz, 2H), 
3.71 (t, J = 6.4 Hz, 2H), 2.84 – 2.79 (m, 2H), 2.50 (s, 3H), 1.96 – 1.91 (m, 2H), 1.03 (d, J 
= 3.9 Hz, 18H).13C NMR (126 MHz, CDCl3) δ 161.45, 157.68, 136.42, 120.36, 119.62, 
62.78, 34.75, 33.23, 24.49, 18.03, 12.01. Yield:  90%, 4 h; light yellow oil. Rf:  0.28 
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(10% EtOAc/hexanes). Chemical Formula:  C18H33ONSi EI-MS [M+] Calcd:  307.2332; 









1H NMR (400 MHz, CDCl3) δ 7.69 – 7.65 (m, 4H), 7.46 – 7.39 (m, 6H), 6.79 – 6.71 (m, 
4H), 3.73 (s, 3H), 0.75 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 155.89, 150.41, 137.22, 
136.04, 131.73, 129.62, 122.19, 116.12, 57.21, -1.01. Yield:  83% 6 h; colorless oil. Rf:  
0.31 (5% EtOAc/hexanes). Chemical Formula:  C20H20O2Si EI-MS [M+] Calcd: 320.1232; 
found:  320.1235. 
 







1H NMR (600 MHz, C6D6) δ 7.65 – 7.63 (m, 4H), 7.40 – 7.37 (m, 2H), 7.21 – 7.19 (m, 2H), 
7.19 – 7.17 (m, 6H), 4.71 (d, J = 2.2 Hz, 1H), 4.41 (d, J = 2.2 Hz, 1H), 0.65 (s, 3H). 13C 
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NMR (151 MHz, C6D6) δ 154.70, 137.22, 136.92, 135.25, 134.26, 130.03, 127.95, 127.00, 
94.03, 92.35, -3.24. Yield: 78%, 6 h; colorless oil. Rf: 0.30 (5% Et2O/hexanes). Chemical 









1H NMR (500 MHz, CDCl3) δ 7.66 (dt, J = 6.6, 1.5 Hz, 4H), 7.47 – 7.37 (m, 6H), 7.14 (dd, 
J = 7.5, 1.7 Hz, 1H), 6.97 (td, J = 7.7, 1.8 Hz, 1H), 6.89 (td, J = 7.4, 1.3 Hz, 1H), 6.69 (dd, 
J = 8.0, 1.3 Hz, 1H), 5.97 (ddtd, J = 16.8, 10.2, 6.6, 1.4 Hz, 1H), 5.05 – 4.99 (m, 2H), 3.42 
(dt, J = 6.7, 1.5 Hz, 2H), 0.76 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 155.89, 150.41, 
137.22, 136.04, 131.73, 130.33, 129.62, 122.19, 116.12, 57.21, -1.01. Yield: 76%, 6 h; 
colorless oil. Rf:  0.30 (5% Et2O/hexanes). Chemical Formula:  C22H22OSi EI-MS [M+] 








  24 
1H NMR (500 MHz, CDCl3) δ 7.61 – 7.57 (m, 4H), 7.44 – 7.36 (m, 6H), 3.76 – 3.73 (m, 
2H), 3.65 – 3.61 (m, 2H), 1.68 – 1.64 (m, 4H), 0.65 (s, 3H). 13C NMR (126 MHz, CDCl3) 
δ 135.81, 134.33, 129.89, 127.90, 63.45, 62.78, 29.75, 29.26, -3.12. Yield:  85%, 2 h; 
light yellow oil. Rf:  0.26 (25% EtOAc/hexanes). Chemical Formula:  C17H22O2Si EI-MS 
[M+] Calcd:  286.1389; found:  286.1390. 
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1H NMR (500 MHz, CDCl3) δ 5.14 – 5.08 (m, 1H), 3.70 (m, 2H), 2.00 (tq, J = 14.8, 7.5 
Hz, 2H), 1.70 (d, J = 3.0 Hz, 3H), 1.62 (d, J = 2.8 Hz, 3H), 1.37 (dtdd, J = 21.2, 8.4, 5.1, 
2.6 Hz, 3H), 1.21 (tdd, J = 13.6, 6.7, 3.4 Hz, 2H), 0.92 (dd, J = 6.5, 2.7 Hz, 3H). 13C NMR 
(126 MHz, CDCl3) δ 131.25, 124.69, 61.20, 37.21, 29.17, 25.70, 25.45, 19.52, 17.63. 











1H NMR (500 MHz, CDCl3) δ 7.52 – 7.48 (m, 1H), 6.98 (d, J = 7.7 Hz, 2H), 3.72 (td, J = 
5.6, 2.8 Hz, 2H), 2.94 (td, J = 6.9, 2.9 Hz, 2H), 2.51 (d, J = 2.8 Hz, 3H), 1.97 (dtq, J = 8.7, 
5.9, 3.3, 2.5 Hz, 2H). 13C NMR (126 MHz, CDCl3) δ 160.69, 157.30, 137.06, 120.02, 
62.35, 61.91, 35.63, 31.55, 24.07. Yield:  94% 6 h (SFx), 90% 3 h (18-crown-6), reddish 















1H NMR (500 MHz, CDCl3) δ major isomer 4.87 (1H, d, J = 8.1), 3.77 (1H, dd, J = 6.6, 
11.4), 3.55 (1H, dd, J = 8.5, 11.4), 1.70 (3H, s,), 1.67 (3H, s,), 1.15 (3H, s), 1.11 (1H, 
dd, J = 5.3, 8.1), 1.06 (3H, s), 0.83 (1H, ddd, J = 8.5, 6.6, 5.3); minor isomer:  4.96 (1H, 
d, J = 8.2), 3.67 (1H, dd, J = 7.6, 11.6), 3.61 (1H, dd, J = 8.0, 11.6), 1.73 (3H, s), 1.70 
(3H, s), 1.38 (1H, dd, J = 8.2), 1.12 (3H, s), 1.07–1.04 (1H, m) 1.04 (3H, s) 13C NMR (126 
MHz, CDCl3) δ major isomer:  133.0, 123.5, 63.5, 35.1, 28.6, 25.6, 22.7, 21.3, 18.3, 15.5; 
minor isomer 135.0, 119.1, 60.4, 31.0, 28.8, 26.2, 25.8, 22.3, 20.8, 18.4. Yield: 94% 16 









1H NMR (500 MHz, CDCl3) δ 7.39 – 7.35 (m, 2H), 7.31 (dd, J = 8.5, 6.8 Hz, 2H), 7.25 – 
7.21 (m, 1H), 6.60 (dt, J = 15.9, 1.6 Hz, 1H), 6.35 (dt, J = 15.9, 5.8 Hz, 1H), 4.31 (dd, J = 
5.7, 1.6 Hz, 2H), 1.77 – 1.66 (m, 1H). 13C NMR (126 MHz, CDCl3) δ 136.71, 131.07, 
128.55, 127.69, 126.49, 126.48, 63.63. Yield:  93%, 8 h (SFx), 85%, 2 h (18-crown-6), 
white solid. Rf:  0.40 (25% EtOAc/hexanes).  
 





1H NMR (500 MHz, CDCl3) δ 7.92 – 7.89 (m, 2H), 7.53 – 7.49 (m, 2H), 4.53 (d, J = 6.2 
Hz, 2H), 2.60 (s, 3H), 1.75 (t, J = 6.2 Hz, 1H).  13C NMR (126 MHz, CDCl3) δ 197.46, 
136.63, 131.94, 128.38, 127.55, 90.62, 85.06, 51.78, 26.78. Yield:  79%, 12 h (SFx), 






1H NMR (500 MHz, CDCl3) δ 7.03 (td, J = 7.9, 1.5 Hz, 1H), 6.92 – 6.86 (m, 2H), 4.68 (dd, 
J = 6.4, 1.5 Hz, 2H), 3.87 (d, J = 1.4 Hz, 3H), 3.86 (d, J = 1.5 Hz, 3H), 2.18 (tdd, J = 6.3, 
4.1, 2.3 Hz, 1H). 13C NMR (126 MHz, CDCl3) δ 152.50, 134.58, 124.18, 120.64, 112.23, 
61.56, 60.87, 55.81. Yield:  83% 12 h (SFx), 93% 2.5 h (18-crown-6), white solid. Rf:  0.32 



















1H NMR (500 MHz, CDCl3) δ 5.85 (ddd, J = 16.9, 10.4, 6.2 Hz, 1H), 5.20 (dt, J = 17.2, 
1.4 Hz, 1H), 5.08 (dt, J = 10.4, 1.4 Hz, 1H), 4.07 (tdd, J = 7.4, 5.5, 1.3 Hz, 1H), 1.70 – 
1.54 (m, 1H), 1.54 – 1.44 (m, 2H), 1.38 (dddd, J = 13.6, 8.5, 6.6, 3.0 Hz, 1H), 1.34 – 1.23 
(m, 5H), 0.89 – 0.84 (m, 3H). 13C NMR (126 MHz, CDCl3) δ 141.32, 114.46, 73.24, 36.97, 
31.74, 24.99, 22.58, 14.00. Yield:  68% 36 h  (SFx), 75% 22 h (18-crown-6); colorless 






1H NMR (500 MHz, CDCl3) δ 7.88 – 7.86 (d, 2H), 7.49 – 7.45 (d, 2H), 3.82 (q, J = 6.2 Hz, 
2H), 2.71 (t, J = 6.2 Hz, 2H), 2.57 (s, 3H), 1.75 (t, J = 6.3 Hz, 1H). 13C NMR (126 MHz, 
CDCl3) δ 196.55, 131.80, 128.31, 128.19, 104.99, 90.16, 81.82, 61.03, 26.61, 23.93. 
Yield:  79% 12 h (SFx),  93% 4 h (18-Crown-6) tan solid. Rf:  0.35 (80% Et2O/hexanes). 












1H NMR (500 MHz, CDCl3) δ 8.33 (s, 2H), 7.55 – 7.52 (m, 1H), 7.39 – 7.32 (m, 2H), 7.21 
– 7.19 (m, 1H), 4.61 (d, J = 4.3 Hz, 2H), 3.82 – 3.79 (m, 4H), 1.99 (d, J = 5.0 Hz, 1H), 
1.68 (dddd, J = 8.3, 6.9, 3.9, 2.2 Hz, 2H), 1.64 – 1.59 (m, 4H).  13C NMR (126 MHz, CDCl3) 
δ 160.83, 148.91, 137.72, 137.10, 129.91, 129.89, 128.72, 127.92, 127.82, 63.34, 44.94, 
25.83, 24.93. Yield:  89% 14 h (SFx), 86% 8 h (18-crown-6). colorless oil. Rf:  0.27 (60 







1H NMR (500 MHz, CDCl3) δ 6.86 (s, J = 1.5 Hz, 1H), 6.79 (m, J = 7.9, 6.1 Hz, 2H), 5.95 
(s, J = 1.9 Hz, 2H), 4.57 (s, J = 3.4 Hz, 2H).  13C NMR (126 MHz, CDCl3) δ 147.90, 135.00, 
120.59, 108.30, 107.98, 101.10, 100.97, 65.29, Yield:  92% 12 h(SFx), 83% 1 h (18-














1H NMR (500 MHz, CDCl3) δ 7.32 – 7.27 (m, 2H), 7.22 – 7.18 (m, 3H), 5.43 (tp, J = 6.9, 
1.3 Hz, 1H), 4.16 (d, J = 6.9 Hz, 2H), 2.79 – 2.74 (m, 2H), 2.35 (dd, J = 9.5, 6.7 Hz, 2H), 
1.75 (s, 3H), 1.28 – 1.16 (m, 1H). 13C NMR (126 MHz, CDCl3) δ 141.98, 132.21, 128.37, 
128.32, 125.85, 123.90, 59.28, 41.38, 34.34, 16.40. Yield:  87% 16 h (SFx), 92% 3 h (18-








1H NMR (500 MHz, CDCl3) δ 7.31 – 7.27 (m, 2H), 7.21 (d, J = 7.7 Hz, 3H), 3.68 (td, J = 
6.5, 1.2 Hz, 2H), 2.74 – 2.69 (m, 2H), 1.90 (dtd, J = 9.0, 7.6, 7.0, 5.8 Hz, 2H), 1.55 (d, J 
= 7.1 Hz, 1H). 13C NMR (126 MHz, CDCl3) δ 141.85, 128.44, 128.41, 125.87, 62.04, 
34.16, 32.09. Yield:  89% 14 h (SFx), 94% 2.5 h (18-crown-6), colorless oil. Rf:  0.31 












1H NMR (500 MHz, CDCl3) δ 6.72 (d, J = 7.9 Hz, 1H), 6.67 (d, J = 1.7 Hz, 1H), 6.61 (dd, 
J = 7.8, 1.7 Hz, 1H), 5.91 (s, 2H), 5.41 (m, 1H), 4.14 (d, J = 6.9 Hz, 2H), 2.68 – 2.63 (m, 
2H), 2.28 (dd, J = 8.9, 7.2 Hz, 2H), 1.71 (s, 3H), 1.25 (s, 1H). 13C NMR (126 MHz, CDCl3) 
δ 147.65, 145.73, 139.17, 135.95, 124.08, 121.31, 108.94, 108.23, 100.89, 59.48, 41.78, 













1H NMR (600 MHz, CDCl3) δ 7.39 – 7.36 (m, 4H), 7.26 (t, J = 7.7 Hz, 4H), 7.19 – 7.16 
(m, 2H), 4.44 (p, J = 5.8 Hz, 1H), 4.33 (s, 1H), 3.54 – 3.51 (m, 2H), 2.90 – 2.87 (m, 2H). 
13C NMR (151 MHz, CDCl3) δ 141.87, 128.44, 127.41, 127.16, 78.45, 63.36, 62.08, Yield:  












1H NMR (500 MHz, CDCl3) δ 5.42 (td, J = 7.2, 1.5 Hz, 1H), 5.08 (m, 1H), 4.07 (d, J = 7.2 
Hz, 2H), 2.11 – 2.03 (m, 4H), 1.73 (d, J = 1.3 Hz, 3H, 1.58 (s, 3H), 1.17 (d, J = 6.1 Hz, 
1H). 13C NMR (126 MHz, CDCl3) δ 132.31, 124.47, 123.81, 58.86, 31.95, 26.53, 25.61, 








1H NMR (500 MHz, CDCl3) δ 9.06 (d, J = 2.8 Hz, 1H), 8.38 (dd, J = 9.1, 2.9 Hz, 1H), 6.89 
(d, J = 8.6 Hz, 1H), 4.59 – 4.57 (m, 2H), 4.02 – 3.99 (m, 2H). 13C NMR (126 MHz, CDCl3) 
δ 167.06, 144.73, 139.81, 134.30, 111.64, 69.46, , 61.52. Yield:  86% 5 h (SFx), 79% 6 








  33 
(4-(5-(t-Butyldimethylsilyl)oxy)pent-1-yn-1-yl)phenyl)methanol (17b) 
 
1H NMR (500 MHz, CDCl3) δ 7.40 – 7.37 (m, 2H), 7.29 – 7.26 (m, 2H), 4.68 (d, J = 5.9 
Hz, 2H), 3.76 (t, J = 6.0 Hz, 2H), 2.49 (t, J = 7.0 Hz, 2H), 1.84 – 1.78 (m, 2H), 1.67 (t, J = 
6.0 Hz, 1H), 0.91 (s, 9H), 0.08 (s, 6H). 13C NMR (126 MHz, CDCl3) δ 140.30, 131.85, 
126.90, 123.49, 90.16, 80.63, 65.20, 61.79, 31.89, 26.12, 18.53, 15.99, -5.15. Yield:  71% 
16 h (SFx), 80% 8 h (18-crown-6), 81%; brown oil.  Rf:  0.35 (15% EtOAc/hexanes). 








1H NMR (500 MHz, CDCl3) δ 3.73 (q, 2H), 3.64 (q, 2H), 2.54 (s, 1H), 1.69 – 1.59 (m, 
5H), 1.05 (d, 18H). 13C NMR (126 MHz, CDCl3) δ 63.59, 62.85, 30.35, 30.06, 17.96, 




















1H NMR (500 MHz, CDCl3) δ 3.63 (dt, J = 12.4, 5.7 Hz, 4H), 1.65 – 1.60 (m, 4H), 0.88 (s, 
9H), 0.05 (s, 6H). 13C NMR (126 MHz, CDCl3) δ 63.33, 62.77, 30.23, 29.86, 25.89, 18.29, 






1H NMR (400 MHz, Chloroform-d) δ 7.91 (d, J = 8.1 Hz, 1H), 6.38 – 6.33 (m, 1H), 5.69 
(d, J = 8.1 Hz, 1H), 4.46 (dt, J = 5.9, 3.0 Hz, 1H), 4.05 (q, J = 2.5 Hz, 1H), 3.90 (dd, J = 
11.4, 2.6 Hz, 1H), 3.82 (dd, J = 11.4, 2.2 Hz, 1H), 2.42 (m, 1H), 2.17 (s, 1H), 2.16 – 2.09 
(m, 1H), 0.90 (s, 9H), 0.09 (s, 6H). 13C NMR (101 MHz, cdcl3) δ 150.63, 140.37, 
102.46, 87.51, 85.49, 77.48, 72.21, 63.46, 41.67, 26.00, 18.46, -5.36. Yield: 86% 10 h 
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